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(84) sapA de poraj expamdabilA 



(!») Rezumat: Inventia se refierfi la o eapA de 
for^ ejipsndabfifi. uiitizBti pentru forajul Korv 
delor pentru flu'ide. In mirmnc sau In alCe lu- 
crfiri mdustrisie. Sapa de for^j expandabitt 
angurfi introducarea Biem8mBlor tawtoara la 
talpa sondei 9} achvnbaraa kr fM extragaraa 
gamiturir. pHn fapcul cfl este aicitulto (fin 
ni^ rale dn^cOe (1). fixato la capfttut unui tub 
(2] de sp^are $i ghidare. La ca^ari infeHor et 
cubului (2) de spfilare ^ ghidare. sunt prev6- 
ziiCe ni^ urecN de fixara (3). de care sunt 
articuIaCe niste brate cardanice inferioare (A), 
corespunzfitxjare fiecfirei role din^ate (1). 
Racara bra^ cardanic rtferior (4) este foot 
TntTHjn fus cardan (S) ce sa afld Th Intariorui 
unel role Iftrgitoare [6]. la erfreiiii ialB a cdreia 
esta montat un br^ cardanic superior (7]. 
Bra^l cardanic eupehor (7] aste (beat pe un 
arc dicoiddl (8). oe asiguri oxpandarea eapei 
de foraj. 
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1 



Inven^la se refers la o saps de 
foTQj expandabila. utifizacd pentju farajuf 
sondelor pentru flukfe. m minerit eau Tn 
efte lucrdri indiistriale. 

Este cunoscuc9 o sapd de foraj cu 5 
rale muWple. aicfituicS din nlste subarv 
sambluri de Brgire. de absorb^ie. de ghh 
dare si de colectare a detritusdui . 
Subansamhiul de largire cupnnde □ 
flansfi siiperioara. ce serveste la pea- 10 
lizarea legStuni cu o gamiturg'de foraj si 
care este solidarizacfi de o flansa infe- 
no»^ prin intermediul unui corp tubular 
si a unor nervuri. 

De flansa inferioarfi. sunt fixate rn$te ju- 15 
guri penferica. pracum ^ ni^ supcarturi 
de care sunt solidarizate niste juguri in- 
termediare. Oe jugurile iVitermediare, 
sunt montate ni^ subansamblun de 
dislocare a rocii. De corpul tubular, sunt 20 
montatr prin intermediul unor rulmenti 
radiali-axiali, un arbore tubular soWizat 
de o ftansa strdbStutS de o teevS de ab« 
sorbtte. 

Subansamblul de absorbtie este rigidizat 25 
de un subansamblu de Ifirgire. 
Subansamblul de ghidare si cdectare 
cuprinde un corp tubular, de al carui 
capfit csbe fixatfi o ptetformS tronconic§ 
cu baza mare dfspusfi apre Tn sus. Ih 30 
care sunt practicate gfiuri de circula^ie. 
De corpuJ tubular ^ de piatformfi. sunt 
rigidizate niste nervuH, tn corp sunt 
montati prin Intermediul unor rulmenci 
radiafi^xiali. un arbore tubular, avind un 3s 
cap3t soBdarizat de o flansfi inferroara a 
subansamblului de absorbtie cu ajutorul 
unor stifturi de pozi^nare. Intro corp 91 
arbore. exista un spaciu Inalar plin cu 
lubrifiant. ecansat fata de exEarior de 40 
catre ni^ gamiturl inelare. 

Sapa de fbrpi expandabilfl. con- 
form inventiei, aslgurd introducerea ele- 
mentelop t^tetoare ta talpa aondel si 
schimbarea lor la uzirS f&ra exiregerea 45 
gamrujrii de prfijini prin aceea c5 este 
prevfizuta cu niste urechi de fixare. dls- 
puse pe tubut de spalare si ghidare. pe 
care sunt articulate niste brate car- 
danice inferioare, corespunzStoare fie- so 
carei role dintate, prevazute cu ni^ce ele- 
mente taietoare. iar la partea superioara 



0 fiecSrw brat cardanic inferior, este fi- 
X8t un fus cardan ce se af« m inceriorul 
unei roJe largitoare. la extremitatea ca- 
rufa este montat un brat cardanic su- 
penor fixat la r§nduf sfiu. la partea supe- 
noara. pe extremitatea unui arc elicoi- 
dal. ce TnconjoarS tubul de spalare si 
ghidare. arcul elicoidal asigur^nd expan- 
darea sapei de foraj si aducerea braielor 
cardanice -inferioare si superioare Th 
pozltie orizontatt. fa ie^rea din extremi- 
tatea gamiturii de prSjini, 

Prin aplicarea invenbei. se ob^in 
urmatoarele avantaje: 

- reducerea numSrului mare de 
mar^uri executate pentru operatiunile de 
schimbare a sapelor; 

- cresterea siguran^ei Tn exploa- 

tare; 

- reducerea costurilor forajuiui. 
Se di, in conD'nuare, un exemplu 

de realizare a rnventiei Tn legatura si cu 
fig. 1...3. care reprezintS: 

' fig. 1 . secciune longitudinaia prin 
sapa de foraj. expandabila, aflata in in- 
teriorul gamiturii de prSjini; 

- fig. 8, - ssctiune longitudinaia 
prin sapa de foraj, expandabila din fig. 1 . 
fh pozifle de lucru; 

- fig. 3. vedere frontala. de jos a 
sapei de foraj. axpandabile, din fig. 2 . 

Sapa de foraj, expandaWla. con- 
form inven^iei. este ateaturta din niste 
rote dintate 1 , a^ezate la capitul inferior 
a! unui tub 2 de spSlare si ghidare, Pe 
cubul 2 da spalare ^ ghidare, sunt ar- 
ticulate cu ajutorul unor urechi de fixare 

3, niste bra^e cardanice inferioare 4. 
corespunzatoare fiecarei rote drn^Ce 1. 
ce pot fi. de exemplu Tn numdr de ^se. 
Bratele cardanice inferioare 4 sunt pre- 
vazute cu ni^ elemenie taietoare a 
care devin active Tn pas^s de lucru a sa- 
pei. 

Partea superioara a bra^l(»* car- 
danice inferioare 4 ausdne un fus cardan 

5. ce se af)a dispus Tnftr-o rda largitoare 

6. numarul rolelor largitoare 6 fiind egal 
cu numarul bratelor cardanice inferioare 

4. La extremitatea superioara a fusuluj 
cardan 5, este montat un brat cardanic 
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superior 7 a carul parte superioara esce 

f«at8 pe extremitatea unU arc elicokial 
3 de iraqiune. ce Ihcon/oarfi cubul 2 rfe 

spSlare ?i ghidare. Arcul elicoidal 8 pei^ 
mite, prin revenirea sa. la ie^irea sapei s 
expandablle dinUx) gamitura de prajlni 
9. prin care a fost rntrc3dus6 la talpa son- 
del, expandarea aapei si aducerea bra^ 
tafor carrianice inferioare 4 si brateior 

cardanice superioare 5. Tn poatie orizon. lo 
tali, ilustrata ih fig, 2 . 

La partea superioarfi a tubului 2 
de apaiare st ghfdare, este dispus un 
ceniror 10. ca aaigurfi pozi^a optima a 
aapei fa?« de axui sondei ?i fa?g de is 
peretii gamiturii de prS^ni 9. daasupra 
cAruia se afl§ un h^lag cu bUS 11, si un 
mplu 12, ce serveste. drept cap de pnn- 
dere la extragerea mecanicfi a sapei ex- 
pandable, cu cablu si rac de prindere. 20 

Gamitura de ppfijini 9 mai cu- 
pnnde la partea inferioare un ^ 13. 
pentru facilitarea exfcragarii sapei expand 
dabile ^ un dop de caucluc 14 pentru 
menVinerea unghiului activ al bra^elor as 
cardanlce inferioare 4 $i bratde carda* 
nice superioare 5. 

Dupfi introducerea sapei de foraj 
expandable ta talpa sondei, se deschide 
ie?irea la sondfl ^ cu sonda Ih echilibru 30 
hidrodinamic. se ridicfi circa 2., .3 m. de 
pe talpa sondei, gamiuira de prfijini 9, 
ce poate fi de dimensiuni 5 1/2 in,] 
pentru degajaree sapei de foraj expan- 
dabHe. Se reia circulatia, cu una din 35 
pampe urmSrind presiunile. Se executd 
apSsarea pe sapd prin angajarea siului 
13 pe bratele cardanice superioare su- 
perioare 7. Se trece uaor la turatie de 
regim, apdsare ^i droMatie ?i se ^iiie tot 40 
timpul sonda sub observatie. La cons- 
tatarea uzurii rofelor sapei. se proce- 
deazS fa extragerea sapei prin circula^ie 



^rsa sau Tn cazul, cSnd sonda pierde 
fluid de drculatie. opera^ia se execute 
fnecanic cu ajutnrul raculul cu cablu. 

Inaintarea la talpa sondei presu- 
pune exercftarea unet apdsSri pe sapa 
ce 58 reafizeaza prin prSjinite de foraj 
care sunt supuse la flambaj si la corsiune 
impusa de rezistenta rocii. Pentru a se 
dimmua efecoil flambSrii Tntre sapa 
expandabiia ^ prfifmi, se interpun pi* 
jinlle grele care crebuie sS echivaleze cu 
greutatea lor, tocmai valoarea apSsaril 
pe sapa. Oe asemenee, se are Tn vedere 
ca trecerile de la 0 sectiune la alta sS nu 
fie brusc executate. pentru a ae evita 
pericolul ruperii prin obosealfi a gar- 
niturii. 

RevBiidicare 

Sapd de foraj. expandabiia. prevft- 
zutfi cu role dintate, fixate la capStuI 
unui tub de spSlare si ghidare. carao 
teriEate prin aceea cA este prevSzuta 
cu ni?te urechi de fixare (3). dispuse pe 
tubu! (2] de spdlere si ghidare. pe care 
sunt articulate niste brete cardanice 
inferioare (4). corespunzatoare fiecarei 
role dintate (1). prevdzute cu niste ele- 
mente tffletoare (a), iar ia partea supe- 
rioarS a fiecarui bra? cardanic \nf^or 
(4), este fixat un fus cardan fS) ce se 
afla Tn interioru! unei role largitoare (6). 
la extremitatea caruia. este montat un 
brat cardanic superior (7) fixac la randul 
sSu. la partea superioarS. pe extremi- 
tacea unui arc elicoidal (8), ce Tncon- 
joard txibut (2) de spdiare m ghidare. 
arcui elicoidal (8) asigurSnd expandarea 
sapei de foraj ^ aducerea bratelor car- 
danice inferioare si superioare (4 si 5) Tn 
pozitie orizontaia. la ie^irea din extremi- 
tatea gamiturii de prfijini (9). 
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[54] EXPANDABLE DRILLING HOE 



[57] Summary: the patent refers to an expandable drilling 
hoe, used for drilling inside the wells meant for fluids, in 
mining and other industrial work. The expandable drilling 
hoe ensures the introduction of the cutting parts into the 
bottom of the well and their activation without pulling out 
the unit, due to the fact that it consists of several dented 
rolls [1], each at the end of a washing and guiding tube [2]. 
At the lower end of the washing and guiding tube [2], there 
are some fastening handles [3], on which are installed 
lower gimbal joint arms [4], corresponding to reach dented 
roll [1]. Each lower gimbal joint arm [4] is fixed into a 
gimbal joint shaft [5] which is located inside an 
enlargement roll [6], at the end of which is installed an 
upper gimbal joint arm [7]. The upper gimbal joint arm [7] 
is attached onto a helicoidal spring [8], which ensures the 
expansion of the drilling hoe. 

Claims: 1 
Figures: 3 
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The patent refers to an expandable drilling 
hoe, used for drilling inside the wells meant for 
fluids, in mining and other industrial work. 

We are familiar with a drilling hoc with 
muliiple rolls consisting of enlargement, 
absorption, guidance and dirt collection sub- 
components. 

The enlargement sub-component includes an 
upper flange which provides a coupling with the 
drilling unit and which is joined to a lower 
flange through a tubular body and some ribs. 
Peripheral cogs, as well as some supports to 
which are attached some intermediary cogs, are 
fastened to the lower flange. Sub-components 
used for displacing rocks are attached to the 
intermediary cogs. A tubular shaft, attached to a 
flange containing an absorption pipe, is mounted 
on the tubular body, through radial-axial 
bearings. 

The absorption sub-component is solidly 
attached to an enlargement sub-component. 
The guidance and collection sub-component 
contains a tubular body, to the edge of which is 
attached a trunk-conic platform with its larger 
base pointing upward, into which are drilled 
circulation holes. 

To the tubular body and the platform are 
attached some ribs and inside the body is 
mounted, through radial-axial bearings, a tubular 
shaft, having one end attached to a lower flange 
of the absorption sub-component with the help of 
some positioning pegs. Between the body and 
the shaft, there is a circular space full of 
lubricant, sealed from the outside through 
circular gaskets. 

The expandable drilling hoe. according to 
the patent, ensures the introduction of the cutting 
parts into the bottom of the well and their 
replacement, when used, without exn-acting the 
beam pump rig unit, due to the fact that it is 
provided with fastening handles, attached to the 
washing and guiding tube, on which are installed 
some lower gimbal joint arms, corresponding to 
each dented roll, provided with cutting parts. On 
the upper portion of each lower gimbal joint arm, 
a gimbal joint shaft is fixed, which is located 
inside an enlargement roll, at the end of which is 
mounted an upper gimbal joint arm, the upper 
portion of which is attached, in turn, to the edge 
of a helicoidal spring which surrounds the 
washing and guiding tube. The helicoidal spring 



2 

provides the expansion of the drilling hoe and 
brings the lower and upper gimbal joint arms 
into a horizontal position, at the open end of the 
beam pump rig unit, 
5 The use of the patent generates the 

following benefits: 

- reducing the large number of runs 
performed in order to operate the replacement of 
the hoes; 

10 - increased operating safety; 

- reducing drilling costs. 

We provide below an example of 
in^lementing the patent in connection with flg. 
1 -3, which represent: 
15 - fig. 1, vertical view through the 

expandable drilling hoe found inside the beam 

pump rig unit 

- fig. 2, vertical view through the 
expandable drilling hoe in fig. 1, in a working 

20 position; 

- fig. 3, fi-ont view, from the bottom up, of 
the expandable drilling hoe in fig. 2. 

The expandable drilling hoe, according to 
the patent consists of dented rolls 1, attached to 

25 the lower end of a washing and guiding tube 2. 
Some lower gimbal joint arms 4, corresponding 
to each dented roll 1, are installed with the help 
of fastening handles 3 on washing and guiding 
tube 2. There can be, for instance, six of them. 

30 The lower gimbal joint arms 4 arc provided with 
cutting parts which become active in the hoe's 
working position. 

The upper portion of the lower gimbal joint 
arms 4 supports a gimbal joint shaft 5 which is 

35 located inside an enlargement roll 6. Tlie number 
of enlarging rolls 6 is equal to the number of 
lower gimbal joint arms 4. Upper gimbal joint 
arm 7 is mounted at the upper edge of the gimbal 
joint shaft 5. The top part of this arm is attached 

40 to the edge of a traction helicoidal spring 8, 
which surrounds washing and guiding tube 2. 
Helicoidal spring 8 allows, when it reverts to its 
initial position, for the expandable hoe to be 
expelled from the beam pump rig unit 9, through 

45 which it was introduced into the bottom of the 
well, and for the lower gimbal joint amis 4 and 
upper gimbal joint arms 5 to be brought to the 
horizontal position shown in fig. 2. 

On the upper edge of the washing and 

50 guiding tube 2, is installed a centering device 10, 
which provides the optimum position of the hoe 
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with respect to the axis of the well and the walls 
of the beam pump rig unit 9, above which is 
located a ball and seat 11 and a nipple 12 which 
is used as a gripping end in case of mechanical 
extraction of the expandable hoe with a cable 
and a claw coupling. 

The beam pump rig unit 9 also includes, on 
its bottom part, a casing shoe 13, which 
facilitates the extraction of the expandable hoe 
and a rubber stopper 14 which maintains the 
active angle of the lower gimbal joint arms 4 and 
upper gimbal joint arms 5. 

After the expandable hoe is introduced into 
the bottom of the well, the end of the well is 
opened and with the well in a hydro-dynamic 
balance, the beam pump rig unit 9, which can 
have the size of 5/2 in, is lifted about 2 to 3 
meters off the bottom of the well in order to 
release the expandable drilling hoe. The 
operation is resumed, with one of the pumps 
following the pressures. The hoc is pressed on by 
applying casing shoe 13 to the upper gimbal joint 
arms 7. We slowly shift to standard rotation, 
pressure and operation and the well is maintained 
under constant observation. Upon finding that 
the rolls of the hoe are worn out, we proceed to 
extracting the hoe through a reverse run or, in 
case the well is losing operating fluid, the 
operation is performed manually, with the help 
of the cabled claw coupling. 

Advancing to the bottom of the well 
supposes pressing on the hoe, which is done 
through the beam pump units which are subject 



4 

to burning and torsion imposed by the resistance 
of the rock. In order to reduce the inpact of the 
burning between the expandable hoe and the 
beam pump units, heavy beam pump units are 

5 interposed, which have to be equivalent to their 
weight, precisely the value of the pressure 
exerted on the hoe. Changes from one type of 
action to another are also monitored so that they 
are not performed abruptly, in order to avoid the 

1 0 danger of breaking the unit through tear. 



Claims 

15 The expandable drilling hoe provided with 

dented rolls, attached to the end of a washing and 
guiding tube, characterized by its fastening 
handles [3] attached to a washing and guiding 
tube [2], on which are installed some lower 

20 gimbal joint arms [4], corresponding to each 
dented roll [I], equipped with cutting parts [a]. 
The upper portion of each lower gimbal joint 
arm [4] is fixed to a gimbal joint shaft [5] which 
is located inside an enlargement roll [6] at the 

25 end of which is mounted an upper gimbal joint 
arm [7], the upper portion of which is in turn 
fixed to the edge of a helicoidal spring [8] which 
surrounds the washing and guiding tube [2]. The 
helicoidal spring [8] provides the expansion of 

30 the drilling hoe and brings the upper and lower 
gimbal joint arms [4 and 5] into a horizontal 
position at the open end of the beam pump rig 
unit [9]. 
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Fig. 2 
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Fig. 3 
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